The micro and macro-multipath channel model decomposes the acoustic channel into that portion whose characteristics are dependent, on propagation geometry and the slowly varying properties of the ocean and that portion whose characteristics are dependent on rapidly varying stochastic properties of the ocean. Using a ray propagation model we can express the received signal as X(t, w) =~.Yl(t, w) (1) I where A"l(t, w) is the signal which propagated from the source to the receiver via the Ith ray tube. Assuming that the source transmits a signal &u*, this signal can be expressed as ,Y,(t, w) = W((t, u) H,(t, W)dQ'.
THE WIDEBAND MICRO/MACRO MULTHIPATH CHANNEL MODEL
The micro and macro-multipath channel model decomposes the acoustic channel into that portion whose characteristics are dependent, on propagation geometry and the slowly varying properties of the ocean and that portion whose characteristics are dependent on rapidly varying stochastic properties of the ocean. Using a ray propagation model we can express the received signal as
where A"l(t, w) is the signal which propagated from the source to the receiver via the Ith ray tube. Assuming that the source transmits a signal &u*, this signal can be expressed as
Here, Hl(t, w) is a complex-valued function which accounts for the slowly varying phase delay and attenuation of the signal whit.b would propagate along tile It" ray in the absence of rapid or small scale fluctuations in the water column, on the sea surface or sea floor. Hl(f, U) quantifies the macro-multipath structure of the channel. Vl(t, w) accounts for the fluctuations in the received signal due to the rapidly varying and small scale environmental fluctuations and quantifies the rrlicro-multipatb structure of the Ith ray tube.
The narrowband channel characterization detailed above can be extended to yield a wideband characterization of the channel between source and receiver. The particular characterization used here is the input delay-spread function (IDSF) denoted by g(t,~). The channel irrput/output relationship using the IDSF is
Here s(t) is the channel input and r(t) is the channel output, Note that if the IDSF is independent of the time t, g(t,~) reduces to the time-invariant impulse response. Combining the lDSFS for all ray tubes, the IDSF for the channel is given by L (~!~) =~gl(t, T).
(4) 1=1 Let @,(t, A) and hi(t) A) be t}le inverse Fourier transforms with respect to w of W,(t, w) and H,(t, u), respectively. Then, the lDSF for the Ith ray tube can be written as
The motivation for the combined array processor/single channel equalizer is to reduce the computational complexity of the overall equalizer, improve the ability of the algorithm to equalize rapidly varying, long delay channels, and reduce sensitivity to Doppler shifts. The ability to accomplish the first two tasks is closely tied to the characteristic of the multipath structure described above.
(5) is a convolution integral and )z,(t, A) is rewonahly approximated by a single impulse with a slowly varying delay and amplitude. This leads to the conclusion that, the relative delay and amplitude of the signal arrivals for each of the ray tubes is determined by the slowly varying macro-multipath structure of the channel while the delay spread of the cluster of arrivals for each ray tube is determined by the rapidly varying micro-multil~atll structure of the channel. F~lrthermore, if the spatial scale of the micr~multipatll environmental fluctuations is smaller than the spatizil separation of two ray tubes, then the micr~multipatb fluctuations in the signals propagating throllgh those two ray tubes will be poorly correlated. ln addition, for relatively short array apertures the micro-mill tipat.11 fluctuations in the signals which propagate via a common ray tube but are received at two clifferent array sensors will be highly correlated. Thus, an array processor can separate the arrivals from different ray tubes by tracking primarily the slowly varying macrm ultipath fluctuations.
lf the processor is adapted to filter out all but a small cluster of ray path arrivals, 
